Additional file 1: Supplementary information on data and analyses
Evaluation on mock-community data
In order to evaluate the clustering quality of GeFaST, we first performed an evaluation very similar to the one presented in the original Swarm paper [1] . However, we included some additional and newer versions of the compared tools in our evaluation. As described in the main article, the clustering quality was assessed via a comparison of the OTUs obtained from the clustering tools with a ground truth. This ground truth was determined as described in the previous section. The results shown in the main article are based on the common 97 % threshold targeting a distinction at the species level. The following subsections present the results of the evaluation with different similarity thresholds for more and less fine-grained OTU calling.
95 % ground truth
Repetition of the mock-community analysis with a ground truth determined using a minimum sequence identity of 95 % (Supplement Figure 1) . 87.5 % of the sequences in uneven and 74.2 % of the ones in even matched against the reference.
99 % ground truth
Repetition of the mock-community analysis with a ground truth determined using a minimum sequence identity of 99 % (Supplement Figure 2) . 53.0 % of the sequences in uneven and 36.6 % of the ones in even matched against the reference.
Subsampling
Similarly to eldermet, we also performed a clustering-quality analysis on random subsamples of uneven (Supplement Figure 3 ) and even (Supplement Figure 4) . Again, we subsampled each of the two data sets five times at a level of 80 % and clustered each subsample with all tools for the different thresholds. The thresholds and metrics were the same as for eldermet. In contrast to the eldermet analysis, we did not need to reduce the data set and determined the ground truths using a 97 % minimum sequence identity on the mock-community reference data set. 
Threshold t Metric values
Supplement Figure 1: Comparison of clustering quality on uneven (top) resp. even (bottom) mockcommunity data set for 10 different thresholds using a 95 % ground truth. 
Supplement Figure 2: Comparison of clustering quality on uneven (top) resp. even (bottom) mockcommunity data set for 10 different thresholds using a 99 % ground truth. 
Evaluation on natural data
In order to complement the analysis on mock-community data, we also performed an evaluation on the natural eldermet data set. Since establishing a ground truth on natural data is harder, the analysis was preceded by a preprocessing of the data set. While de novo clustering assigns all sequences to clusters, closed-reference clustering discards those sequences that cannot be assigned to a reference. Hence, a ground truth resulting from closed-reference clustering might cover only a small proportion of the sequences in the de novo clusters. As this can heavily skew the clustering metrics, we applied the following steps to address this issue:
1. Match the dereplicated eldermet data set against the 97 % representative set of the SILVA database ( [4] , release 128).
2. Replace the identifiers of SILVA representatives in the resulting assignment with their actual taxonomic information.
3. Remove the species-level information in the taxonomic assignment (if existent).
4. Discard entries where genus information is missing or ambiguous.
5. Reduce eldermet to those sequences remaining in taxonomic assignment.
The closed-reference clustering of step 1 was conducted with VSEARCH (v2.7.1) and a minimum sequence identity of 95 %. The reduced eldermet data set and taxonomic assignment were the inputs for the subsequent clustering-quality evaluation.
Significance of clustering-quality results
We assessed the significance of the differences in clustering quality between the different tools. To this end, we used the results of the mock-community evaluations in Section 2.3 and of the quality analysis on eldermet from the main article.
Here, we present an evaluation of the statistical significance of the differences between the tested tools and GeFaST (in scoring-function mode) through paired two-sided t-tests with a significance level of 0.05. Two methods (with certain submethods, if applicable) were compared over all examined thresholds for a set of subsamples. One t-test used the measurements of two methods for a specific combination of data set, metric and threshold. When only Swarm and GeFaST were involved, we used the same threshold for both methods. In a comparison between a method using a global threshold (e.g. VSEARCH) and GeFaST, we used a given local clustering threshold t for GeFaST and t = 1 − t/100 as the global threshold for the other method. The statistical significance is depicted in one table per data set as shown in the example below:
Method B (submethod b) threshold t 1 2 3 4 5 6 7 8 9 10
Method A (submethod a) ← recall ← precision ← adjusted Rand index Colour coding:
Metric significantly higher for method A Metric higher for method A Metric equal for method A and B Metric lower for method A Metric significantly lower for method A Information not available Supplement Table 2 (uneven) and Supplement Table 3 (even) show the results for the mock-community data, while Supplement Table 4 covers eldermet. In these tables, we abbreviated scoring function and edit distance as s.f. and e.d., respectively. The complete information underlying these tables are available in CSV format in Additional file 2 to 4. For each comparison, they state the mean and standard deviation of the differences in the respective metric as well as the p-value. In addition, the size of the mean difference was assessed by comparing it to the standard deviation of the differences (power1 ) and the mean value of the metric (power2 ).
